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A sub-picture restoring method and apparatus 
defined in the specification of a commercialized 
digital video disk (DVD) system is provided. A bit 
stream buffer (33) stores the sub-picture data 
and a color lookup table of the compression- 
encoded bit stream. A run-length decoder (35) 
decodes the pixel data in the sub-picture data 
and outputs two bit data representing a pixel type 
(e.g., background pixel, character pixel, edge 
emphasis pixel, etc.). An index generator (36) 
outputs the color index and contrast value of the 
corresppnding pixel according to the pixel type. A 
color controller (37) outputs a color of a table 
position designated by the color index input from 
the loaded color lookup table. A controller (34) 
loads[^the color lookup table stored in the bit 
stream buffer, analyzes various commands in the 
display control sequence table of the sub-picture 
data in order to control the decoding execution, 
stop and output for the run-length decoder in a 
match for a display area, and outputs the color 
index and contrast information with respect to 
each pixel to the index generator. 
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1. — #45fc^4!?.A(DVD)*ii6^i^gX>!?.;y?fe. •isT^sa./f-^J^ 6.4^17 
(b) ^M-^^ (a) t^a43ti&&'§^6^^nT4i^JXI>^;^: 

(d) (b) 6<r^4l-^^. ^IX * (c) )tf ^^t^ |L^ifci.f ^^t^^ 

(e) l^JiS^ (b) if)^^ik^vL^i:f}m tt?]^-^^ (a) fi^>^ g.^v'j^ 

2. 4^i**^.^'J:S-«. 1 6^ ^ a X>^. . ^ t //f iS-^if (b) ^ifS.^ 

3. ^M&'lX^'JI^^l 6^^aa.^.:^?fe. ^t//riS.t^^/r^S^(b)^#<fc-^ 
20 (bl);tSrJ^^^75T:fe^.J^0g^4.t4.^'J5->it>^-f?iL^.^^6^^1&^^>t>l 

25 (b3)ia^^iair^t'Iii-^^t4$#'Ht^-6^»-^;tse.S^9— itPt, ^4;4S.^fi|. 

(b4) dka^ i tt^t-CiX^^T^^'Ht 4-41X6^1 JE. S ^^iitfjn^tk 

30 (b5)*»^^t5-^t'{iJ.-^^4^4'l'fr.S.'6^'.^^j£a^— ^^4tf^l^t-a 
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5. ;tm;»M'l:^*.4 ft^r-f-S5.>^>*Ji-. ^^^i^y^J^—^Jh^/tmr^m 
8. ;ffL4&;»M'JJ^^1i 6 ii^^mSLM^is-ii:, ^JrUL-^^ (e) 4JL*£;/fii.#l5i 
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5 15. ;fm^Xif'l**.13 6^^ffl^>^.^S:, ff^iiLik^^I.^^m\^ 

51 6^^£*h6<r'(i£6<>lfi ^-t^L. 
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5 

>*^J!K.B««^^*t^*lA(DVD)/^fel. #j5'l?^4La.>5?,« DVD #>^^:5C4^^ 
^^m-Jf^^SL^-^X^^^i^ DVD ^-*€.t<K>^®XJ?.35r*^^£. 

it^ DVD e.^^f *1 ^jsic. t: i^tst^AiCD)m^^^t^ s DVD 

-fit^ 55-'fit# JL*. CD kX^Lfi^;^ ^ X 6^ /'x ^^^mf^^^^ 

ffl I ;?/^*4.>':tDVD#;^^5L6^-?^aifci&6<»^;ftl. ^mst^iii^: 

15 ❖J^e^^CDCSQT). ikDCSQT tli^i'y,Mm^Htii¥}^4-^ii^S.-it:^Mm 
>>f(DCSQO. DCSQl.-). ^^-^^^^/L^irt^f-^mii^^iT^itm^^-^^ 
^^11*4-4-^^6^ atJ-sj-ft^-. its.. fKik^^tL^mf'S.^A 4k^M2 

Si*. ^li^^i^A -00 -at, ^ >h ^ ^^fl^ 6^ ^-f: 
^2ii.4t^A "01" Bt. ^^t!; "10" Bt. ^^^it^ 

20 ft^^Ho-^^-lk: "11- fft. A^2A^^^ik. XULn^^it^A.^it 

X6^K^, ^•f-jfa#jL.S^Ei^<2.S:6<>'Jt^-. ^.•i#■^wtl. DCSQT 4^ti5 

•^4^pt¥j^ikH^A<t^<t.t'. isc Dcso ^e.'i'^a^fci&fi^s.ntE^'fr^., 

J^ifli^&r. ffl 2 :?Ftli^f-ett^a$.^6^>t?.^jfojtt>b>SL«?^4- CHG - 
30 COLCON ^^-rt^^-*-*!^^^:?^— H-#-/t6^#^?lS*^-ff^*J'(t 
^- LCINF 5fp;r:5t«t-*--^^6^»#S:?e.ffl6^jS.:ft-45*Ht.ar PCINF . 
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4t^itJt' LCINF Hip 8 ^pi-^k^mt& PCINF . ^^^4.^^ CHG 
- COLCON T^-8-#-^4l6^^f-i^*l'ft^. LCINF . ia: LCINF ^^^if-H^f 
it. *^j^-ff4fcjfo«L-3!t46#J'ft^. PCINF 4t. PCINF ^-ik-f^g,i6,xt>t>g: 
^|Sl*St5t6^*£®t. PCINF 6.'^<r4.-*'jS.;m&^^>b,g.^|5]j5fc£fi^>,t;Ef^ 

m. 

^x^M^^-^-ni^^^^-^^x, ^-f ^jpe. DVD USPS- 

TT'^. •a^aa.JS:^*fe^j^-«: (a>?m*lr^6*»^a&|&^JS&^i«I;^: (b) 
^xt45t#«(a) ^^(^ ^ ffi lilt A*> |L*4fci&at^f If (d^fl* j?-JBL(b)fi^ ^it 

itii-J* T — #lt^iSLA(DVD).$.^ W ^ S jl, aX>S^jl & 

25 ifim^it. 

a 1 DVD m%^iLfifj^mit^i^i^^Si.M.i^^^mrF; 
ffl2^ffi-f jSt^^a#.:r*^>?5fc^*f^b;lft^^4-CHG - COLCON 

30 a 3 4.^JL4&4^;3t»Jfl6'j DVD i?.^4^^ffi5.>5?X2.fri^fee; 

a 4 -f /if#^a 3 ^5.#*^T-i&*tffi#t3Si<^^'f^6^-2fc^£a; 
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;tfL4&4^^««6^ffl 3*^^ffla.J^,^JLe.^: 4feo 31 . ffl DVD 

■te^l S 32 &4lt^4^P\4^^ 31 ^^fiJ/L^Jt H 33 m ■t4$i^<3.iii^3f SI 33 . 
is ^ffl5.;Sjg.3Lii 6.4^^*1 S 34. ^■t^i4<14'>h#-/tft<J-J|r-^'ft, ^'^^iv^t 
4±*JS 32 t^JH^'liaS.S.^I'g 33 t-J5-'f*6*>^&^ii]4s.#«'^a*L«; mi«?->s% 

^.>f;fcft^>SS 51 'Jt.a' Color - Idx ^bjl'ftA^ Const - Idx . ^Hr tkmt 

15 -jifflSt. 4ia5LiaL>t4S*'lll32-^jgL'(iaiti^H'S33 6*llt4&Tfr^. ^S-I^o 

31 i^CPU:^4^-g^a4fc-i8-. ia[CPU#iS-tt*6^«r^<i>vit^e«:#&4l- 
u 31 '(#'«ri&-5.^.«-S.. ■i^'CiaMS*']^ 32 #^^cr 31 *«r>^<Kl<iife^a44:4f-f5- 
^*-j!£.-{i>/taLH'»33 t. :?5*K i*CPU4«.4Jt-~;*iife^&^. ^-f^^aifc^f 

20 ^MIS, 34 4A,-ft^.«ra 4 ^^^^■^-iSi^ik.i^i&Hd^^ 

4^*1^ 34 &ii-}jim.if^Mn 32 ■5r^':^^t^^'dE.^i^l.^H'S 33 

t-&i6iJk Color . LUT ^^^4tii. >fcl^«L40l. 4^*1 S 34 4f 
25 ^i«j4.Color - LUT^«.*J;^€,-JS*'JS37. ft^^, ^MB 3A ^^^^i^)^ 
ffl«:l&t^:s(.6^DCSQT^4-iiLfr^#. "g-it. is^*} S 34 DCSQT t^* 

30 liJ ^8t. .ig#J E 34 403 ^i^J^ DCSQT t *^ii5 ?Ht^- Color - Idx . 

.^J&^l?-J» 404 i*J}lJtt>t;Ht.Sf Const - Idx. tbii^^*^&#*6-^?l 
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36 . M^t?]it:t- Color _ Idx ttJk.it & Const - Idx 

5 .^l^J* 501 t. 34 4SrJ^<jS. DCSQT tA^-i?-'i5t^ffl#.*fi^I;efeip 

^f-Jlit)«trtiJS.*^>^4^CHG - COLCON). :4»iR.^^4<CHG - COLCON)^ 
^J^. SmM S 34 ^ -ilTv® ?| ir^ Color _ Idx jfa^t H:;S.-fr& Const 
- Idx-t/Sfja^-a^S*:*. SjH:. 34 ^.^tj?" 511507 . is.^, dsx^^"-^ 

(CHG _ COLCON)^^>&6^. ii:fe'5^;|-^4?.'K^i6'^?l^^S 36 

10 -ft 4 Color _ Idx n^y^ftA-ttt' Const - Idx ^^^EJ^^JSt^. ;^>ft-f — 

<!fi(Kra 2 «#*^*J<t& LCINF ^n-ik^^Mitt' PCINF -fT^^^fa^M. 

LCINF LCINF ^T^^^if^ PCINF ¥i ^A-^tU^ 

i!!{J^*tai5r^H4t4&. r*o^^4'CHG- COLCON j^^9l502, isii& 
15 34 fKJ^^A-^7t&JkX¥j^^ CHG - COLCON ^ ^JiL^^4?Mt 

LCINF f<»$.-*-4^*J'fir4 PCINF. hS-^^* 503 . fe*']^ 34 ;ferJ^^-^4f^X4. 
^-^^I.M-ft-feti'lIrA' LCINF ^H^mitmiiTiiH^^^i^HiL^fn)^- 
db;fl^t^-H-'£ii^*-H--fe*J'ft& LCINF 4t 83 «K»j&ffl^--&. f'J4S#^g34 
tmi^W^i^^^i^Mit:^?Clt^ ^^ikiif}, ^4t^Ji$.504. 
20 4 PCINF t e*'S'6^*rfi^i^&^5|5f"i«tM:>g.'fr4-i€'9^^:^5|J!JC4-S 36 . ?F, 
S 34 ?| iCit n^difliSittiMtJL- Color - Idx ^xi-M:>1^4 

Const - \^^^A,ih^yi0,^ti\^^^&.it^. <aA. *';^*t1r-ft'(ii-^ 

^-ff^^^lfTA- LCINF ;t§«l«fi^»t.a;i^-&et. fi'J^^#=IS34 45E.i7Jit505;grJ& 
^r-fffe^l-ft^ LCINF ^mir^I.i^J^-'St^'&^oL'^i^. ■ki'Sk'^-^^ti^I. 

25 ;i.ii.*.4^^t-fe*J'it4« LCINF ^^^miim, m^^m 34 fj«TiS*r6^^t-ii^'fr 

6- LCINF ;f;4.-itJli6^. ^^\kSLy> -fe^S 34il^T507 fi^Fl^JKL. i^mk^A 
*-&^> A PCINF . Jli'l Slir-ft'IiX-^^T^^J'fir^' LCINF 4ts^*^l?= 

m%-5t, -fa^. *'^#tir'ft'tiS.>^J&-f ^^^-^^f^^-ft^LCINF^&s^*^ 
H'J*£#'lS34^.J«rT|[il.*.<Kj§.7^-fe#i^4PCINT ^icf^- 
30 i^. « 506 t. -i^^lP 34 i^ll^^-^-ft-ffcfi^^t^'ff-j^^J'ft^ LCINF 
^c^^^-fe^J-flT^ PCINF. 511 504. i^iAt^^tt^ft^^ 
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M;4t*r-fe*t*^liSL-*:4$*'J'f|-A- PCINF t &'&■*^»*f6f^*5fe**?l*'«trt.;S.'ft.fe. 
^F. Ai" * ^•J-#>N«L-jJt-« n-ic^Mit:^ PCINF 6*J jM»t>b>!l 

■a^JJt^ffl«t*tt«^ i5L-3&4t4)fe Pixel - Data ^Hi fk^Hc^SUf^f^^n 35 . 4£ 
5 34 35 ^^J^-^9i. 507 -^J^fi^^t^^i^iS DCSQT t*^P^ 

(#S|L508). 45tl^iai509 t. 4±*Ja34 4lfJ^^-^4^-ff6^I^L:^•it4&^^^4^^i 

10 ^r-H-^F^^t^^^fe^^t. 6^45-1^31511 t. -i^ 444-5 S 34 ^^SS^J^i^Jt^^ffl 
:|-6(|i*lg>#«'*j-«ijSt6*|^4- CHG - COLCON ^^^J^. CHG - 

COLCON-fr-fr. JI'J4£*«llJ34 4ft.^t#«503; ^flm^t1^*507. 

ilE?$5ffl3, mi)5f*^^35 if54£*m34#->lfcvumi;5r^;fe>£^^fe>s% 
6^ §.*^t4t Pixel - Data. #J.'H-#iftf«^iji4i-'ifc«*jSL-^lt4&. 'ft:&«f^»35 

15 ^tb;S.'^«Li(t-*3!6^ 2 <ilfc4&^i(;<fJ^*L4&. i&-fe*imx«fi!|S 35 . 

1ir«!.-!|-'(ijljl^B:?;«tS.^6*lEi^. fi'J-S*£*'JS34^jLm£»f-^S35*^^ 

44*1S34 ^■tt.-fi-ffl 5 ;/r^^4^ii-*6^^fc^ Sift A- Color - Idx J'ttfc/l'ft 
^- Const - Idx. yJLJS^JJ^n^m^msHt^ifjn^ik^Mit^' ti\^^n36 
20 -^t4i:«!fc6^>Kfc*?l'(t4Color - Idx ^^ttjl-ft^' Const - Idx t^iS-M^'J*:*^ 

>Kg,4SlMil37ii4|rS*£*JS34^&6^lfi&2|-i^j4^Color - LUT-hfi<»^g>* 
?N§8^6^<il.*^i^&<i. *j^&<i:f^^H:^<l-^'5^'Ji 

25 aSL. 

*.Ji/'/rii. >*i.J^c«fl DVD *F;^*ti5.JS#«'Sei*%6<;^ait4&#l&<$ 



9 



r 



97114990.9 Bfl 45 Pft S mi/6jS. 



a 1 



DCSQT 



DCSQO 


DrSQl 


DCSQ2 


DCSQ3 


• • • • 



10 



97114990.9 



ift B)3 =f} Ht a 152/63^ 



> 

3 




•< 

«3 CO 


«) CO 


• • • 




^ CO 




• » • 




• 


m 
m 


• • « 


• 


^ 


^ CO 


• • • 


t '-^ 

«g CO 


* — 


t 2 


• * « 


CD 

^ - 


as 

At -Si 
< 


At ^51 
M 

4? W 


• • • 




id 


si ^ 


• V • 




^1 

4: — 


^ CD 


• » * 


4! CD 





11 



97114990.9 



iSL m f(i m sc3/6^ 



CO 

m 






Sf5 


it 





12 



97U4990.9 ift 1« Ht H ^4/6^ 



S 4 



Uoi 



U402 



403 



L404 



CUD 



13 



97114990.9 



iJ ^ «t H 355/635 




97114990. 9 



iJi 4* W H ^6/6M 



0 



OQ 

m 




15 



^ ^\ ^ ^ 



a ^ W ife:*". 

6- iPtXjpJH^ 1 . 2 Eg 3 mm6^-¥^n OK ^^SE^ET, JL^g^E^. 

20 S#.6<jffe^^. 

10. iolX^fJ^^ I . 2^3j5fiifi<,-^aOK^,*fe. S^t^iE^^^. Biia&^^ii 

25 S^BS^^M^. 

n. JqtXfiJll^ I , 2p!t3i5Ffa^65-^fitOK^,§S. ^^f^iE^^. orwgt'^^i^ 

14. jntzjpj^* 13 ^i^W-^fe OK ^tftEi^T. JlTj^^tasmSCT:. 

ig/h. J5€$ffO$60^^^fcWSS'JftSm-^iaOK^.g£Jigi-6<3^^F^ 

35 mm^^B^^. 
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30 22. — # --^giOK- ^1^. ^i#fiE^£^. jMmMLi^^^^i^m&^^—mm^ 

35 23. — ^ --^JJrOK- j^i^. ^^fSE^£^. * S^f^^^am^M^-mni^ 
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